Introduction
Phytochemicals with biological activity have had great utility as pharmaceuticals. Through the 19 th century and into the first half of the 20th century, the primary strategy was to discover of plant compounds and determining the active ingredients of plants (Duke, 1991; Pachlatko, 1998).
In fact, individual plant species may contain over one thousand chemical substances and only a minor fraction of the estimated total of 250,000 to 300,000 plant species has been studied for biomedical application (Tringali, 2001 ).
The need for new and useful compounds is ever-growing. Drug resistance in bacteria, the appearance of new lifethreatening viruses, the recurrent problems of diseases in persons with organ transplants, and the tremendous increase in the incidence of fungal infections in the world's population all underscore our inadequacy to cope with these medical problems (Kayaser and Quax, 2007).
Multiple drug resistance has developed due to indiscriminate use of existing antimicrobial drugs in the treatment of infectious diseases (Service, 1995). In addition to this, antibiotics are sometimes associated with adverse effects. Therefore, there is a need to develop alternative antimicrobial drugs for the treatment of the infectious diseases from other plant resources (Cordell, 2000).
Moreover, much attention has been paid to extracts biologically active compounds from plant species ( Hazrat Anas Bin Malik narrates that Rasool Allah (saw) stated " Out of those things which are being used by you for treatment, the cupping and Qust Bahri are the best treatment." (Bukhari) 1 . Narrated Um Qais: I went to Allah's Apostle along with a son of mine whose palate and tonsils I had pressed with my finger as a treatment for a (throat and tonsil) disease. The Prophet said, "Why do you pain your children by pressing their throats! Use Ud Al-Hindi (certain Indian incense) for it cures seven diseases, one of which is pleurisy. It is used as a snuff for treating throat and tonsil disease and it is inserted into one side of the mouth of one suffering from pleurisy." (Bukhari ) 2 Kust, Qust or costus root is the dried rhizome of Costus speciosus (Hansel et al., 1994). The plant of Qust, which is known as costus is 2-2.7 meter in length. It is generally found in the marshy and wet places along the rivers at the heights up to 5000 fts. These plants are found extensively in north west and north east sub Himalayan regions along the course of rivers. Plant roots are being used for medicinal A loopfull of 24 hour of MRSA, I 3 was inoculated in 5 ml sterile saline solution and was adjusted to 2810 7 (cfuml), 10 µl was seeded in conical flask contains 100 ml nutrient agar medium at 45C. The inoculated medium was poured into sterile Petri dishes. The assay was performed using diffusion method according to Kavenagh (1972). 
Parameters controlling the growth of MRSA, I 3 in relation to aquous Costus speciosus (Hindi) rhizome extract
The following parameters were carried out to maximize the antimicrobial effect of costus extract against MRSA, I 3 . After determining each parameter, the best result was applied in the subsequent parameters. Triplicates were used for each particular parameter. The antimicrobial activity was assayed. The mean diameter of inhibition zone as well as standard deviation was calculated.
Incubation Temperature
In this respect, aquous Costus speciosus rhizome extract was incubated at different temperatures (0, 30, 40, 70& 100 °C) at different incubation periods (2, 6, 12 and 24 hr.), also autoclaving of extract at 121°C was carried out. This experiment was constructed to study thermal stability of Costus speciosus rhizome extract.
Initial pH's
Aquous Costus speciosus rhizome extract was incubated at different pH's (1, 3, 5, 7, 9 and 13) for several time intervals (12, 2, 6, 12 and 24 h). This experiment was constructed to study pH stability of Costus speciosus rhizome extract.
Dark and light
In this experiment, sterile aquous Costus speciosus rhizome extract was exposed to dark, lab light and direct sun light for time intervals 24 and 48 hr.
Static and shaking
Sterile aquous Costus speciosus rhizome extract was subjected for shaking at 0.0, 100 and 200 rpm for 24 and 84 hr.
Different carbon sources
This trial was aimed to determine the antimicrobial activity of aquous Costus speciosus rhizome extract in combination with different carbon sources. Carbon sources were added at 1% to crude extract. Different carbon sources were used viz. D-glucose, D-fructose, D-maltose, D-lactose, soluble starch and carboxy methyl cellulose. All carbon sources were sterilized with diethyl ether and left over night until diethyl ether was evaporated completely, then they were added to sterile aquous costus extract (0.01g1ml).
Different nitrogen sources
For such purpose the following nitrogenous compounds were supplemented to aquous Costus speciosus rhizome extract such as sodium nitrate, sodium nitrite, ammonium nitrate, ammonium chloride, ammonium phosphate, ammonium sulphate and peptone. These nitrogen sources were added in an equimolecular amount to Na NO 3 that present in Dox's agar medium, and sterilized by diethyl ether as previously mentioned.
Different Amino Acids
Twenty two different amino acids were used viz.
Methionine, Cysteine and L-Cystine). The amino acids were added in an equimolecular amount to that present in Dox's agar medium and sterilized by diethyl ether and added to sterile Costus speciosus rhizome extract. The antimicrobial activity was evaluated as usual.
Different Metallic Ions
Different metallic ions were used in this respect viz. MnSO 4 , MgSO 4 , ZnSO 4 , NiSO 4 and CuSO 4 with different concentrations: 10, 50 and 100 ppm.
Different Vitamins and Growth Promoters
In this respect, different types of vitamins and growth promoters were used including thiamin, biotin, ascorbic acid, amino benzoic acid, adenosine, riboflavin, and inositol with three concentrations: 20, 50 and 100 ppm. The vitamin sources were separately sterilized by means of diethyl ether. The sterilized vitamin sources were added to sterilized aquous Costus speciosus rhizome extract under aseptic conditions. Five ml of each solvent was added to only 0.1 gm of Costus speciosus rhizome powder in a glass tube with cover, vortexes for 3min, and repeated for three subsequent days.
The top layer was transferred to small glass vial and about 10 µl was spotted on TLC plate. The organic phase was collected, evaporated under reduced pressure until viscous syrup was obtained. The residual syrup was dissolved in the least amount of solvent and filtered through Whatman No.1 filter paper. The antimicrobial activity of the separated agent was evaluated.
About 500gm of Costus speciosus rhizome powder was soaked in 1.5 liter of the best solvent with intervals shaking for three days. The solvent was evaporated under reduced pressure by using a rotary evaporator. The evaporation was continued until viscous brown syrup was obtained. The syrup was tested for its antibacterial activity against MRSA, I 3 .
Column chromatography
A glass column of 2.5 × 50 cm diameter was used for such purpose. The column was packed with silica gel (Prolabo). A glass rod was often used to stir the slurry. Once the slurry get homogenous, it was poured cautiously into the empty column and the column was left overnight until the silica gel was completely settled. One ml of crude viscous brown syrup extract was added onto top of the silica. The elution gradients of different solvent mixtures (10 ml each) were added. Thirty fractions were collected (each of 5 ml). Antimicrobial activity was performed for each separate fraction.
Thin layer chromatography (TLC)
Separation of the antimicrobial agents into its individual components has been carried out. Thin layer chromatography (TLC) plates were used (aluminium sheets silica gel 60 F 254 pre-coated 20x20 cm with a layer thickness 0.2 mm), E. Merck, Germany.
By using a solvent system composed of (55% ethyl acetate: 45% methanol: 10% butanol: 2% chloroform) which was found to be the best solvent system. Thin-layer chromatography was carried out by spotting 100 µl of active fractions obtained from column chromatography on silica gel plate 10x20cm by means of winCATS Planar Chromatography Manager "sample application CAMAG Linomat 5". Syring size of 100 µ, spray gas is an inert gas, dosage speed 60nl/s. The 100 µl was spotted in the form of a line with a band length of 40.0 mm.
Detection of separated zones on TLC plates
After development of the plates in the best solvent, the plates were dried at room temperature. Separated zones were visualized in white normal light and UV at 254 nm and by UV at 365 nm (Smith and Seakins, 1976 and Balbaa et al., 1981). The antimicrobial activity against MRSA, I 3 was tested by scrapping off the separated zones and studying their activities.
Results & Discussion
Historically, Staphylococcus aureus has been recognized as an important cause of disease worldwide. This has become a major pathogen associated with both hospital-and community-acquired infections (Panlilio et al., 1992) (Srivastava et al., 2011) .
The current study was concentrated on the antimicrobial activity of Costus speciosus rhizomes extract against resistant pathogenic microorganism viz. MRSA, I 3 in comparison with E.coli, I 5 and C. albicans.
Antimicrobial activity of aqueous and methanolic extract of Costus speciosus rhizome (Two Varieties)
The production of herbal drug preparations (i.e. extracts), using a variety of methods from simple traditional technologies to advanced extraction techniques is the first step in the value addition of medicinal and aromatic plants bioresources (Hanada et al., 2008) .
In the present investigation, extraction of Costus speciosus rhizome with methanol and water was carried out. Two variants of Qust was used viz. Qust Hindi and Qust Bahri. The resistant pathogenic isolates MRSA, I 3 and E.coli, I 5 showed susceptibility to aqueous extracts for both Qust Hindi and Qust Bahri. However, Candida albicans was resistant to costus plant extracts. MRSA, I 3 was more susceptible than E.coli, I 5 .
Aqueous extract of Qust Hindi was more effective as antimicrobial agent than Qust Bahri in the case of MRSA, I 3 and E.coli, I 5 . No bactericidal effect was recorded in case of E.coli, I 5 , and only bacteriostatic effect. A zone of bacteriostatic inhibition was noticed around a bactericidal inhibition zone with a diameter 41mm for sterile and 34.5mm for non sterile Qust Hindi against MRSA, I 3 . Qust Hindi was found to be activated after autoclaving treatment, this indicated that high temperature activate the antimicrobial activity of aqueous Qust Hindi extract (Table 1 and Fig. 1) .
In view of the findings of other workers, water is almost shown as the practical solvent that used to extract activity in different ways (Thomson, 1978 
Determination of MIC of the antimicrobial agent of aqueous Costus spicuosus rhizome (Qust Hindi) extract against the growth of MRSA, I 3
Results illustrated in Table ( 3) showed the minimum inhibitory concentration (MIC) of aqueous Costus spicuosus rhizome extract (Qust Hindi) against the growth of MRSA, I 3 . Data declared that, inhibition zone increased by elevating the concentration of the extract. The minimum inhibitory concentration was (166 mg/ml) against MRSA, I 3 . 
Parameters controlling the growth of MRSA, I 3 by aqueous Costus speciosus rhizome (Qust Hindi) extract
For the purpose of improving the activity of aqueous extract of Costus speciosus rhizome as an antimicrobial agent, different parameters were studied.
Results recorded in Table ( 4) showed that, by increasing the incubation temperature of aqueous extract of Qust Hindi up to 40, 50 and 70C, the antimicrobial activity against MRSA, I 3 does not affected or it may be fluctuated. But, at 100C, the antimicrobial activity against MRSA, I 3 increased with time. The same result was obtained with autoclaving. This may be due to the antimicrobial agents obtained from Qust Hindi stimulated by heat. 41±0.14 From the historical point of view the traditional method of treating a bacterial infection was by administering a decoction of the plant or apart there by boiling it in water (Saraf, 2010).
On the other hand, the effect of different pH's on the antimicrobial activity of aqueous extract of Qust Hindi against MRSA, I 3 was tested, the results revealed that pH 5 (the original pH of Qust Hindi) gave the least results. The acidic and alkaline pH exhibited activation in the antimicrobial activity of Qust Hindi against MRSA, I 3 (Table  5 ). No available literature was found concerning this point. Concerning the effect of dark and light on aqueous extract of Qust Hindi against MRSA, I 3 , laboratory light and direct sun light showed more activation in the antimicrobial activity comparing with dark (Fig. 2) . Direct sun light gave the highest antimicrobial activity, this may be due to heat radiation of sun. (43.25mm ). This may be due to shaking could facilitate the release of the active substance in the water (Fig. 3) . In the present investigation, different carbon sources were used in order to determine the best one which increased the antimicrobial activity of aqueous extract of Qust Hindi against MRSA, I 3 . Results represented graphically in fig.(4) showed that, lactose, and carboxy methyl cellulose (CMC) exhibited the highest antimicrobial activity against MRSA, I 3. They may induce synergetic activity with costus extract. Lactose was added to aqueous costus extract in the next step. fig.(6) indicated that, cysteine followed by arginine, proline and asparagine in combination with costus plant extract exhibited the highest antimicrobial activity against MRSA, I 3 while, amino acids alone have no additional results compared with control. 
Separation & purification of the active antimicrobial substance from costus speciosus rhizome
In the present investigation, the main focus was to provide a more standardized extraction method for the extraction of the antimicrobial agent from costus plant rhizome. Among all the tested solvents, ethyl acetate was the best solvent of extraction. The inhibition zone of ethyl acetate extract against MRSA, I 3 was 21 mm (Table 6 and Fig. 9 ).
Cooper and Kronenberg (2009) reported that methods used in extraction of the plant material can influence the chemical composition of the extracts and potentially the biological activity is not new. The more information on the product that is provided in research, the greater will be the ability to compare among studies and understand differences in results that may emerge. In addition, Thomas (2003) reported that, when screening a material contains an active compound, the problem becomes one of extraction, purification and assessment of the pharmacological activity.
Eloff (1998) ranked of the solvents which are reported in the literatures with the highest frequency for the extraction and their ability to solubilize antimicrobials from plants, and the ease of removal of solvent from the fraction. The author ranked them in the order of methylene dichloride, methanol, ethanol, and water. In the present investigation, the antimicrobial substance was purified by column chromatography packed with silica gel and the eluting solvent was composed of ethyl acetate, methanol and butanol in gradient manner. Thirty fractions were collected and each was 5 ml. All fractions were tested against the target organism MRSA, I 3 by using agar diffusion method. Concerning the active fractions eluted from the column chromatography, fractions 3, 4, 5, 6, 7, 8, &9 were found the most active fractions. Fractions 7&8 exhibited the highest antimicrobial activity with 28.6 and 27.25 mm, respectively. On the other hand, fractions 1, 2 and 10-30 didn't exhibit any antimicrobial activity. Moreover, most of the active fractions showed different colors, from dark yellow to deep brown color (Fig 10, 11, 12 & 13) .
In view of the findings of other workers, column chromatography packed with silica gel and an eluting solvents composed of various ratios of solvent system was used to fractionation of the crude extract into active fractions The active fractions were applied on TLC plates in a trial to separate the active substances, the eluting solvent system was composed of 55% ethyl acetate: 45% methanol : 10% Butanol: 2% Chloroform. In all active fractions, only two areas were obtained; the first gave pale yellow color under normal lab light and pale fluorescent turquoise color under long wave length; the second gave dark yellow color under both normal lab light and long wave length (dominate in fractions 7 & 8). These two colored areas were detected in all active fractions, so it may play a role in the antimicrobial activity. The active fraction I exhibited antimicrobial activity against the test organism under study MRSA, I 3 and gave 25.5mm, while fraction II gave 16.25mm. (Table 7 and Fig.  14) . Although this data may be very important in probing of biochemistry of this plant in the future, there is a need to further carry out spectroscopic studies in order to elucidate the structure of these compounds. 
